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[#FFI**<D|E[i] 

[f**9 1 ] M.^Ff s - ,< ^ (electronic devices) <D 

fftir£ (delivering) L ; ISll^-Y V'*— rtT*f£suiE{fc# 
^SttikLTKlSfM^a (reactive species) Sr7£ 

[If *9 2 ] HfjfamJfE&tf* *rfiH±{lrt-5 * r- y :/ 
[f**93] P^^-W^— A^itW^-YV^— {CJK 

[1**94] flMEBMBttJtf*^ -#-^<-co/M3^^j3 
[f**95] lWnEirWEflc^*^ 8BK» 7?#*5j:tf 

[f**97] lffltElfflKfltff*;^ -f^Tro/Nny^-io 
[f**98] S&lSllWWfctf***, 7y**5j:t/ 

-MX'h 51**9 2 fffiRo^fe 
[1**9 1 0 ] HH&mf-r >'<-K*Ztfil£., SfS 

tt'ft^aSr^-f^— ^*MtTJf£>K* (unwanted) *t 
*x •> 7*£3EIC-£tf 1**9 2 fa«o*& 0 

[!6*9i2] Htita^-t y fix. T/u=r 

[f**9l3] ^Dt^ • f t^-rtt-tf-r^'f 

#*«rfttftl ; £:~^+>'<-rtT?KlfflSJf*#*&i^ 
{kLTSJSttfk^fl (reactive species) Zl&fS. L : T- 



4*Bfl¥9-69504 
^fl£mcL; n— #^ft7&t3i{kjtl£fflv>-C, HHf--*^ 

[f**9 1 4 ] mlfSBuiefr^^ SriSttfl:-*- 3 * ^ y :7 
[f**9l5] WIEWKft:f^* s . ^n^^fci 

[§**9i 6] ttrtaraEfM^a*, t&m, y-ym&i. 

XFttl b <Wc&mfr b * -5 fbiilfift 5 f**9 

1 5fE^ro*i£ 0 

[1**9 1 7 ] WIHBH= t -*/i'^-aJtt*» 9 cgE 
:r^,u^— jR-Cfe5»**l 4|5«cW*i5fe= 
[f»*9l8] SWaffiBfr^sft^ ^M3^V^*SJ: 

[f**9l 9] SWElW»fl=3tf^^» 7y**5.fc 

i 8ia«w*-& 0 

[1**92 0] ffJlSn— *A,tt*.*A^e— 

[St** 2 1 ] itfjfeifa^ W<-t-A6mJ{^ SJC? 
tt^ffi^r^-fvU^— (C*^tT^F^nC (unwanted) $t 

[i**9 2 2 ] sfiia^ffitt{b^-Y v/^-rttc^-Y y 

•V-^^-f-^7 i S'7*?rK^tftS*9l 3fE«feco*- 
16. 

[1**92 3] fiuis^-vyir-^^ m.m, tas* 
^-y tk^, *ij:tj«*a»&<cs^o#*»e> 

[i**9 2 4] 9 y — ->i/co7t*6cosfjm^^o^ 

#y&-t~5(-ii-ul-fc (adapted to) ^ 1 roffitt^kJISi: ; 
m&gfeft K&nWMft fs<— t ; BiIt2M 1 

tV^M (remote gas supply ) Ti^mifS^li^A' W<— 



(2) 



(3) 
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<omx%:Mffi-rZ>s</\'7 • ifctlffl'&mn (valve and fl 
ow control mechanism) ^rSEi-laiffH**! 2 4 IE®<75^ 

2 7 ] mess 2 mmvft^ hb^* 

[000 1] 
[0 0 0 2] 

W^3^{^fcV>-C»4, /7X>$II (plasma-assiste 

-^it3SM (plasma-enhanced ) <Ofc*££ttBj£g (PEC 
VD) T'foO, rtUl4T^v i -C7'-^ S V (active 
-matrix ) WMi&rr 4 *>-?\"< (AMLCDs) RKDW 
Ih7^^- (TFT) ©ftBftfC*JV^-Ctt*>4x5^' 
n-fe^.T-fo5„ PECVDlcSGoT, Sffi»4, l^O? 

^ixSo i£®@<Z>-*\ iDTfiCfg (lowe 

r electrode ; — JttlC-fr-fc:/* — £«U5*l<5) ri s , 
ffiSrfitfM-S (hold) „ ^©«ffi, i"<Cfc*,±ffiO* 
(upper electrode ) (4, ^MPv=*-^ Kit 

im!?- Kt urate*-*. *»biki, 

* (reactant gas) #5, ^IMlWM^M Utf t 
rtl-jfiUXii^ i^JlSi (radio frequency ; RF) zJSfg 

[0003] fc^f-Mi, tt$m&a££<B% 

ffi©±'>>ffi^fettlc«HS■e■aJ:3liKH■*^^TV^5*^ 

T'ifflaLfc (built up) #*Sf©itaJIfc|fc£1-.5fc«> 

^y— (clean ) ^-r>'< 
— *5 ilfflE^-v tU $ ttfcS^S^ (compon 

ents) V— %tz.rh\Z^ -0'y=f-^ (in-s 
itu ) ItS: (dry ) * y— . T-pt^^-jftHl 

v*e>jft5. v->7^?t£#iJ-J;ft(4\ SuIEf£ (pr 

ecursor ) ^^5, {Cfit^^tl-S, 

(locally) SflSEf^Ty^iCPflADi-^r tiriot, KJ£ 
te^t^fl (reactive species) 7^£f&*;ft.5 0 S£KJ£ 



(Dit-^^O (volatile compounds) %T&ffcir Z. 
[0 0 0 4] 

7Xv^f 5*tli, fig^asjgV* (inefficient ) ~ £ 

•So L^L&^fj, ^co^v^<17— u~</W4, ^--v^-? 
WwJ:9^nRtC (significantly) »Jfl¥»*fi< "J"* 

ttfflL-C«yffiSix59*i60»IRafc9 0=«^ h (per su 
bstrate cost) ^tS^fc 1 ?©^^. 
hz55n^. hl»3iiSV^H#irioTfi*:ft (critica 

l) 5teo**Jc^W«:i|^(**M^e*^*5V''-C 
14. ^y— ^"a-lr^tf^^y— ^SraitfcW^ 

[0005] aswM vf? 5 - y— • 7" 

n-fex{-io^^ftfe<73^JSf4 > f^-siffifr * y — -V^ 

(wiping off) rir{^«t*et^ic<4i»*-e#^vss^ 

(residue) » fcV Li'J^)c4^ (byproducts) ^^.J^t 
5«l«ilSrt>*-*-5ri-efc5. 0iJxf4 % NF 3 Sr^y — 
= V;50:fflV>SS i 3 N 4 lt^^v'^7 L i^|C*3V^-C»4, N 

x B y f z {k-g-W5^$n^>fflr6]^fo5 0 r*T-f>ro7 

->^.^^<^^(4. NF 3 T'^X-eiS, L(4LJ4*^-Ortgi5 

^ • ^n-fe^^T*, fe51<OAl x F y jWBfiSSiX*. 
C(0Jf^$H5*l4, aUv^^X-^ -Jt^u^r— W<>»u 
7i i f>±U.'5'C^->9f^ (ion bombardment ) l:±oT, 
^U<ti7C$n?>o Lt^->T> Al x F v <Vfrt£*J<D 

r otmrtai y^if\zx v ) life*-*-* :t« ! t*f, L 
t*5or^n!4iKiS6*):-*s«rt*< itiaf) r** $ tx. 

[0 0 0 6] 



(4) 
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(remote) I6£2jf(4, 7 , D-fe^-ftW<-^t' < 5 

-r-5o S£j£* • ^d-fexco^-g-, silicas 

14, 7 (fljili, **A»*3(froft^tt) * 

(break down) L, ft^O^n V l&fS. 

WrtT-ft^^^lt^ffi (long lived species) Srlt^i" 

-5 (relied upon ) fctf>, n— #/U&iagjKJ4, 
■T^<-#MBJ©jaiB8iifr8«**5ifcl-J:o-C, WF* 

[0 0 0 7] loOK (aspect) {C^V^T, #3§f?flt4 

•r y-^v^-r^^-fe-cfcio f£#i&4, * 

roofs' ^"**tf : *ta^ ^ |«*vcv ^SBBS?- 

■r^<-rtlC«WBfl:if^S:«|& (deliver ) i"5 ; ®M 

[0 0 0 8] fth,0«i|S(c*5VN-C*:%P^li, — JSt-, 
[0 0 0 9] E(^rofti|B(-fcV>-C, *3S9Ui— 

mmtmt ; wmr+^'^kirnxx^iissEtf'**'* 



{tiEt ;S3a3^^jlS (remote gas supply ) tt^^^f- 

mtm~x<>xm&<t£ftxRfc&<Dit¥mzmf$.-fz> 

t-lb<njg 1 (Dagiff (conduit ) t ; •*•>'/<— J&»fc> 

[0 0 10] SfffttWi. 81^7X^14, SrtJtt^k 

^•jjSaxSrai-^ffi'tV' 1 L?SiSS-t-5 (quenching 
>v<— F^iS.?nfc (mild) 7*7X-^$rpniDLTig^ !J — 

— =.^^a*S:a*i-«>. 2JDX.T, #3§WI4, *£M?-ir 
>v<— ftX&i&^^ic— • ^X-rO&fflSr (#V^L 

T^ti-t^CDf&Mt LX<D9-^^<—^U<T>m^M^(D 

^r-f5Al x F y ^CO«£t»t!fel (particulates) t^VnU(4 

*5V^TI4. #«»4, *a*iB*«:a*i-5fc«>»wSfe3i^ 
7X-7^Jffl«r^T'^v>^{dl4, ffiWfiSttflsftflJ OR 
[0011] *«K©I^5fFfli> SJ^ttro{t;^fi$: 

mmT-x^-izAzm^ m^^m^^w^ (fi 

ltered out) T>TfBfc it *DX.T, Sttit^a^r 
CQ62ff (placement ) [Z^^X^tE-f-^^ t frfo 
14, iS^-YV^— *»6>3E**E(lltc&-3-Ct>» ffl^ 
©ffeSJwOV^-c«bft*J;9/h*< boo, fu^«fcv^«t 

(conveniently) g*»ix5 - i: ^T't So ^Ort 
14, rco^p^ttJ-J; 1 ?. gfcff<D->;*:rA£c£3t (re 

trofit) -ri^^*s, tt«ws»-ca>sct***i- 

[0 0 12] ^fflfc,tTJ«ci— ^^fa^iUcoM-g-it^ 

Sr^-T^o 0*J^{4*, -?:4x(4, PVD/iPLCVD^f 

K— t'^/£^L7^ hi'-^ hcofiJ^L (st 
ripping ) l ) {£ffl' 5 lH&"C-fo 
•5c 

[0 0 1 3] 

[IgP^coHJBicoJFJfil] iE.m$iXt- 1 Mm-^ s X'.t. 77" 



(5) 
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T-1 6 00SPECVD-^fA?r, *WflSS t t , "eie 
i£Lfci 9 (-SfcitLTffl AKT- 1 6 0 0 PEC 

(AML CDs) O^ffllCgaft-^fl/CVS. -?rftf4, 
#M (multiple) ynt^ • ^--y Sr^i'S-^-i'.a. 

*, SfcffcSlSf, JSJiOWMMblfe (oxynitride) Jgl£i£» 

H6t{£A^M#5 (commercially available) 5 

[0014] 01 &$Bg u-C, J8Mlitto-C5fcJiSixfc 
PECVD-^fAli, -?reoftgi5#, iffBtf;*. (deposi 
tion gases) ^^A^-Sfc^W^^AP-^— K 

-lOt, -t<D±lc*m**ft8H-5*:fero»E 1 6 Sr« 
fSN-Sfc&coiH?:/:?— 1 4i£"£tf. #XAP"7=.* 
— Kl 2:fcJ;tJ ? -!Hr;/^ — AP 1 414, PftifcWr 

mm (ground) (c^^ix-ti^So rf^§i3 8i± % 

il-g- (matching) jfc y h U — ? 4 0 LT, RFfS^J 
Sr_hffi««tcit«Si-5. RFS4S3 8I1, ttJbtitfsJ: 

5. 

[0 0 15] -tHr^-l 414, *S8f©IHk f££4££An 
*M-3ifc.it>©ig8tk--* 1 8&-atf 8 ^WSBJt— d'flSJW* 
v^— A-2 0t4, Kfc— *Uv<!7— «r#*&L-C, l*^ 
^J*ft^&\,^xmft£tlZ>7'B J £*fr&m£1-Z (diet 
ated by ) & 5 l"<M£, "tHr?"* — £PJ 

(achieved) £.o£tm--5„ 

[0016] 14,' tt^-r W<-tf>JiE£iI 

u-csau=iga«s»»?njB*^-ir7 h 2 2 comm (top 

) <b*vcv^-5o ^-Sty 7 h«»2 4 

(4, JilS->-y7 Hfc£BCfrflH£»!&»L-C\ JftSSM*?*: 

»f, JLo, tt*(feaffilf^o»Tftlci4tt-i»~fe^-«rT»f 

5. i{4*3j:t>'T^®Sc0KO^if4, SJStb*^ (re 
action kinetics ) td&TfM?T&inZ>'<£ ! fcfep*&fM7 r 

a^f-feT 0 ^— coTlc{4 (below ) , -ll^SiSf 
V2 8€rtfi-<5y 7 • h 2 6#fc3. t'> 

2 8»4, IhfcT'*— 1 4rtW*ti^-f--57t3 Oil^ (al 
igned with) Ltt>5, iQM&tfrOft-V-b 7 * — ri 5 Tlf 

^«4L, -tLTttaag€:1»-fc^-A»6>»*>±(fT (li 
ft off) , *«W»i£>a=XA (H^ti-f) Cio 
-c, <fc g^irf ■vy/<-*'f)i';i< 0 
[001 7 ] ^-v w<- 1 o<D*Mjii]:i;i, iific75rpi:-(£ 



7. • #;M4, AP-f - h £riIo-C#.* • K 
li, -tLT, ifcv^'Cv'-v !7— KSriio-C^-yv^- 
ffi3 4(4, ^^aS;6»e>^-y^<— F^cDtf^eoBfyx^fpiJ 
^7*3 6 fflnsK — hSriio-cR^-r w<— C:«8BE£ 

[0 0 18] *«MlcJ:ixli, g2»^»^7A 
fc, AP#- h 3 3 Sriio-CK^-yv^— liS§BS*nr 

So 

[0019] 2 ^{fef-Sv-^-r AI4, ffimfrffx 4 4 
coait ; ^/<— 36»b*)5IWHIS:*iV^BE^^>' 

©*HfflfcE«*ixfcraBiSH4^-r^— 4 6 ; 

8 t ; *«W^fHB-f-S/-«/i'^' • SaxiM*** 
sot ; flHEra^+:"<— friSW^+i"*-- KSSHff 

tf. ^/u^-sth.«»»»5 0j4, n&e#^«4 4 a* 

zm^xmrn?- \i"<— v 3 3&^x-m.^ti 

Zo teB-fintt* ±&MW^^-y\ 1 P-^y Ki 2 
14, Ita^-r^— rtKS*Stt©^Srit«M-5*:«>^ 

-C-, 2. 5 4GH z OT-f^oRfiSffcS.' 
[00 20] jWBir&tT. • 2iEix»J«iflm 

<0-v( V -Y-tf* 5 2 (4, Si±^^«C0±Sa 

=f-^^/^ — ^<r>W& (transport ) SrXai"5. -ttl 
14, *lx«««[feJx-CV^4*JEw^y— =^^*^o-fe^ 
irPii-C-t'S (compatible) #©Ptt©^-e&5Ci: 
/45T-£5o «*tf, K^t- y-^— ^14, T 

yw=rv, ^a, 7Km*fci4^«, -trote-efc 

»iS«rSai-<5r. i: (CAP xT, tt^^yir— ^ 
14, ^y— ^n-fe^Sr^SLTtJ^, 
it8lf--r>'-'<—rt«)7'7XT *sJ:a«/XJ4 

[0021] ±te^m:ctiv^T. Jta^-y v/<— has 



fC (particulate matter) £rl&5fe-r5o -tiefiH*!-*^ -1 
T, %%-7 4)V9— i4, j^O. 0 1~0. 03^n>« 
#7WX (pore siie ) $:tt5t7 5'^ff^ 

[0 0 2 2] 8$7-<vU*— 14, 5jScDli|^ife<t 

CF 4 , SF 6 ftl^Utfl©, ^7i>-r^^<DV^-rtLA^ 

f45£3tcofc^«l4, gtt^t»-fe^©BJ^dt*i: 
tElrZ>1£Z>5. L*>L&/!> s lb, *t»ft^<- rttc*JV> 
TI4, -flStc, #**fctt««W:#&LfcV^£i6Sg* 
Lv\ 3:©gaii, JS-ttfft&^fWfttC (entirely) 

^ -r rt T?je r 5 i: ? V ^ • 

[0 0 2 3] IEifc*ixfctS«fc:i3^-C, mi^liNFg 

&X\ JE7JI40. 5To r rffcS. fluiEfr 

V^-lCjfc 500~1 500!77h 5. itffl^ 

rtT\ RFaSt4^7X-r^*?J 1 00~2007 
y h^fti^tS, AKT-1 6 00PECVD^fA 

5~2 0#A'hS:jB«!fe-*-S. t*>*>A/, tt«fc*JE*5.fc 
Tt>» rtT'iSfnft (gentle) t/^X-^&SI* 

[0 0 2 4].7-f- K • LTNF 3 <£M£ffl-TS:: 

fclCfco-C, fllav (Si) , K-7'$nfci'!J = 
V, (S i 3 N 4 - ) , *5.fct«Miai* (S i O 

2 ) a«tiKSJxfc7-W<— 

X*#^„ *mZtt-£-k<F> (as-deposited) RW5 
^ y— si^^iSffJi. ^{tS*!ZOV^T2 5^n>/ 
fc-fctf. '/yay, K-7"$iifcf!)3>', *sJ:tJ< 

y— = >?"j§^{4, 2 n >7 •;/ hW/<!7-l"</K'l 
3. 5 6 MH z RFt'D-*/^7'7Xvro^ffll>5 
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[0 0 2 5] ±lElgt»l-*5V^-Cttfl(rSZ*^^SrfiH4{t-f 
•Sfcftl-'^'W' ^ n if£§§iS|§5 (microwave generator ) zl» 

—mx-frtiif* k'<o£ott:b(DX'i>&m~z!ifcX'P>z> 0 m 

(DC) , ffiJ3& (RF) , T-f*njft (MW) * 

fflV^ftSfr ?>(4, -t4xf4^SW(C (capacitively) 
5V^I4^^(C (inductively ) f-^ COftmOg 

(coupled) Z.tfcX'ZZ><, gtfcfctt. 
IJA/CQ2, 3 Sr^lJ^i - (to name just a fe 
w) , x<Dtf?.f&M (gas break-down) ; 

[0 0 2 6] — «hc. Rj^-t4^)7yxi4, a*rffive>ix5 
9^*>e>'a*5i-sc irffT't s. mis", s^SfStt©^ 

*I4, ffiK. --tn Wittf. NF 3 , 

CF 4 , SF 6> C 2 F 6 , CC1 4> C 2 Cl 6> f 
foottiv\ t*>5Av» fflv^bix5#g:co7y^.l4, ^ 

7-^3i2/^^i/-t-57!)\ *j<tu5/xf4^5fe • ^ y— = 

[0 0 2 7] S7"7X7i:roM^tT' (in conjuncti 
on with ) n— ^7/^7*7X-7$rffiffli--5fc*, BUS 

mt^^^-n. ^;<— f£\ciM< nuix&w.i- 

^vn&WJCfiSBE+afcfefcW:. WWW (tubing) 

^fS (i- flH4fbSftfcft#W©3Fettfl: (deac 
tivation) ) 14, ^«^r5i)>t)LMt\ > 

«fc p^^fgroV^HSr'bffi'fSi'S (compensates ) „ ^ 

F* ) 14, ^SLfc^lCl4, AM6 < ]lwl4^coSig^'- 
tfL^tflSJ^^tt^ (intermediate state) tC 
(transition) „ Lfc^ot, ^fSLf-^^fll 

— */w*fiH±-fbaS (Mx.(4", 7°7X-^) (4, fisvo^/u 
[0 0 2 8] *fc, itli^^V^^— *>bfc5!ggtS:*Sv'' 

5e LfcjJ«o-C, iil«f-V W«-:iB£^jitfS^^^ 



(7) 
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W&&£.%&\^ (survived) . ±:i*#^<7?7 

«t^F* , *ssaS®fttft^-w/<-rt-(?^*ix*. tit 

mmyiszwrn^ ttib<D&m*N x h v f 
[00291 y --v^ • ya-fe^f^v^ii, 

tttg (performance) lCl^iMlr4t5-t'i< , 

-ctiv^^l-, »&■*-*;: J: a* »riiB-e*>s. ro#t 

^J0. 1~I52To r rt-fcS. an*.T\ ± 



14, £\,*fflifo&ffim (ff'Jx.(4\ 400KHz~13. 5 
6MHz) ro<t*ftk* s ftSfit!-^7X-7&^-r;5fcifr 

U^K jjft*, fcilWETJte, ~>X.<rMZ%f$i (system 
specific ) T'fot), Lfc^oT, ±>\j>mft £ 

[0 0 3 0] JtiE^tiPECVDv-^^ASr-a-g-LT 

•Y V/<— CDfl-{SUJW) (4, PVD, CVD, -T^-V- K— 
7* hl/-^ hPJgt (stripping ) , y 

[0 0 3 1 ] toco^St, isOjSSHrti^ 
5. 

[mswffi^/.cia^] 

[111] #«^£ft#{fc1-5PECVD:^;v^A<a7*n 




7DV h^t— : 'S<Dffi.% 
(72)S§^# **V 

y #£-mffl, # y 7*yu=rw 

94022, u 7- TfrY?- fc/uX, -v- 
U — is 12000 



